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(54) NONREVERSIBLE CIRCUIT ELEMENT AND HIGH FREQUENCY CIRCUIT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an nonreversible circuit 
element, which shows nonreversible characteristics over a wide band, 
is miniaturized and reduces an insertion loss, and to provide a high 
frequency circuit device such as communication equipment using the 
same. 

SOLUTION: First and second central electrodes 1 1 and 12 with each 
one end grounded are wound around a ferrite board 10. Parallel 
capacitors C1 1 and CI 2 are connected respectively between the other 
end and the ground, and serial capacitors C21 and C22 are connected 
between the input and output terminals. Further, the other ends of the 
first and second central electrodes are connected via a resistor R so 
that an isolator is constituted. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim 1] The lst-2nd center electrode which grounded each end and which 
crosses mutually, The ferrimagnetic substance close to the lst-2nd 
center electrode, and the magnet which impresses a static magnetic field 
to this ferrimagnetic substance, The non-reciprocal circuit component 
which consists of the series capacitor connected to the serial, 
respectively between the other end of the lst-2nd center electrode, the 
input terminal, and the output terminal, and the juxtaposition capacitor 
connected to juxtaposition, respectively between said other ends and 
touch-down of the lst-2nd center electrode. 

[Claim 2] The non-reciprocal circuit component according to claim 1 
which twisted said lst-2nd center electrode around said ferrimagnetic 
substance. 

[Claim 3] The non-reciprocal circuit component according to claim 1 or 2 
which made whenever [ crossed-axes-angle / of said lst-2nd center 
electrode ] the predetermined include angle within the limits of 80 to 
100 degrees. 

[Claim 4] It is a non-reciprocal circuit component given in either among 
claims 1-3 which made said ferrimagnetic substance polygon tabular. 

[Claim 5] It is a non-reciprocal circuit component given in either among 
claims 1-4 which made said magnet the rectangular parallelepiped 
configuration. 

[Claim 6] It is a non-reciprocal circuit component given in either among 
claims 1-5 which grounded the this top yoke and the bottom yoke while 
having arranged said lst-2nd center electrode, said ferrimagnetic 
substance, and said magnet between a top yoke and a bottom yoke. 
[Claim 7] The RF circuit apparatus using the non-reciprocal circuit 
component given in either among claims 1-6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to RF circuit apparatus, 
such as a communication device using non-reciprocal circuit components, 
such as an isolator, and it which are used with a microwave band etc. 
[0002] 

[Description of the Prior Art] The non-reciprocal circuit component used 
with a microwave band etc. is shown in ** U.S. Pat. No. 4016510 number, 
** JP, 52-134349, A, ** JP, 58-3402, A, ** JP, 9-232818, A, and ** jp, 8-8612, A. 
[0003] It is made for the above-mentioned non-reciprocal circuit 
component to produce an irreversible property by preparing the center 
electrode which crosses at a predetermined include angle in a ferrite 
plate, being the component it was made to impress a static magnetic 
field to a ferrite plate, using the f errimagnetism property of a ferrite 
plate, and rotating the plane of polarization of the high-frequency 
field produced with a center electrode by the principle of Faraday 
rotation. 
[0004] 

[Problem(s) to be Solved by the Invention] Like the non-reciprocal 
circuit component of the above-mentioned **, by the thing using the 1st 
- the 3rd center electrode, in order that the matched impedance of the 
3rd center electrode may have a reactance component and the impedance 
may be dependent on a frequency, the frequency range where a good 
irreversible property is acquired becomes narrow. That is, the isolation 
property in the case of using as an isolator serves as a narrow-band 
inevitably. 

[0005] Moreover, in the non-reciprocal circuit component using two 
center electrodes, although it is advantageous to a miniaturization and 
broadband-izing, the further miniaturization is demanded also about non- 



reciprocal circuit components, such as an isolator used for a 
communication device with the request of a miniaturization of the 
communication device in a radio communications system in recent years. 
[0006] However, when the die length of a center electrode becomes short, 
the inductance component becomes small and it makes it operate on a 
desired frequency so that it may state below, when a ferrite plate is 
substantially miniaturized with 0. 5mmx0. 5mmx0. 3mm with the conventional 
structure, the problem that an insertion loss (IL) becomes large arises, 
without the ability taking impedance matching. 

[0007] Although the circuit diagram of the conventional isolator becomes 
a thing as shown in drawing 8 , when impedance matching is taken with 
the capacitance of the juxtaposition capacitors CI and C2, an impedance 
locus serves as relation as shows drawing 9 in the inductance of center 
electrodes LI and L2. That is, when the impedance of a center electrode 
is a certain value, in order to connect a juxtaposition capacitor and to 
adjust a normalized impedance (50ohms), there must be an impedance of a 
center electrode on the susceptance circle which passes along 50 ohms. 
[0008] However, in the case of a rectangular parallelepiped, if it is 
going to make size of an isolator about 3. 5mmx3. 5mmxl. 5mm or into less 
than [ it ], the size of a ferrite plate will become less than 
[ 1. Ommxl. OmmxO. 3mm ]. Like the conventional isolator, the inductance of 
a center electrode will become small with the structure which arranges a 
center electrode only to the principal plane side of a ferrite plate. 
Therefore, since the reactance in clock frequency becomes small, the 
capacitance of the juxtaposition capacitor for adjustment must be 
enlarged. However, as a result, the problem that clock frequency 
bandwidth becomes narrow arises. 

[0009] Furthermore, if a veneer capacitor is used as a juxtaposition 
capacitor for the above-mentioned adjustment, the size also becomes 
large and size of a target isolator cannot be realized. For example, as 
for the capacitance of a juxtaposition capacitor, 6pF is needed, when it 
is going to design the isolator of a 800MHz band on an appearance size 
3.5mm square and the inductances of a center electrode are 6. 6nH(s). 
Even if it makes thickness thin with 0. 17mm using the high dielectric 
constant ceramic plate of specific inductive capacity 110, the capacitor 
size becomes large with about 1. 0x1. 05mm, and it becomes impossible to 
hold this into target size. Moreover, a center electrode is cutback-ized 
with the whole miniaturization, the inductance becomes small, if it 
stops riding on the susceptance circle by which the impedance of a 
center electrode passes along normalized impedance (50ohms) , even if it 
enlarges the capacitance of a juxtaposition capacitor, impedance 



matching cannot be taken, but an I/O impedance will become high, and an 
insertion loss will get worse. The object of this invention shows an 
irreversible property over a broadband, and is to offer RF circuit 
apparatus, such as a small and small non-reciprocal circuit component of 
an insertion loss, and a communication device using it. 
[0010] 

[Means for Solving the Problem] The lst"2nd center electrode with which 
this invention grounded each end and which crosses mutually, The 
ferrimagnetic substance close to the lst-2nd center electrode, and the 
magnet which impresses a static magnetic field to this ferrimagnetic 
substance, It constitutes from a series capacitor connected to the 
serial, respectively between the other end of the lst-2nd center 
electrode, the input terminal, and the output terminal, and a 
juxtaposition capacitor connected to juxtaposition, respectively between 
said other ends and touch-down of the lst-2nd center electrode. 
[0011] By this configuration, adjustment of an I/O impedance is taken by 
the series capacitor and the juxtaposition capacitor, and an insertion 
loss is reduced. 

[0012] Moreover, this invention twists the lst-2nd center electrode 
around the ferrimagnetic substance. Even when this uses the small 
ferrimagnetic substance, the inductance of the lst-2nd center electrode 
is secured to sufficient value. 

[0013] Moreover, this invention makes whenever [ crossed-axes-angle / of 
the lst-2nd center electrode ] the predetermined include angle within 
the limits of 80 to 100 degrees. This acquires a desired irreversible 
property. 

[0014] Moreover, this invention makes the ferrimagnetic substance 
polygon tabular. This earns the magnetic bond distance of the lst-2nd 
center electrode to the ferrimagnetic substance of the lst-2nd center 
electrode for a long time. In case the lst-2nd center electrode is 
furthermore twisted to the ferrimagnetic substance, the volume 
attachment is made easy. 

[0015] Moreover, this invention makes said magnet a rectangular 
parallelepiped configuration. In the non-reciprocal circuit component 
which constitutes a rectangular parallelepiped configuration to the 
whole by this, it raises more within the volume to which the 
reinforcement of the static magnetic field to the ferrimagnetic 
substance was restricted. 

[0016] Moreover, this invention grounds a this top yoke and a bottom 
yoke while arranging said lst-2nd center electrode, said ferrimagnetic 
substance, and said magnet between a top yoke and a bottom yoke. 



According to this structure, the lst-2nd center electrode, ferrimagnetic 
substance, and magnet are made into touch-down potential, and are 
shielded. 

[0017] Furthermore, this invention constitutes RF circuit apparatus, 
such as a communication device, by preparing in the output section of an 
oscillator circuit, or the input section of a filter etc., using one of 
the above-mentioned non-reciprocal circuit components. 
[0018] 

[Embodiment of the Invention] The configuration of the isolator 
concerning the 1st operation gestalt of this invention is explained with 
reference to drawing 1 - drawing 3 . Drawing 1 is the circuit diagram of 
an isolator. 10 is the ferrite plate of a rectangular parallelepiped 
configuration, and has twisted the 1st center electrode 11 and 2nd 
center electrode 12 which cross at an angle of predetermined mutually 
and which consist of copper wire insulated, respectively to the ferrite 
plate 10 here. The one side edge of the lst-2nd center electrode 11 and 
12 is grounded, respectively, and has connected series capacitors C21 
and C22 to a serial, respectively between the another side edge of the 
1st center electrode 11, and an input terminal, and between the another 
side edge of the 2nd center electrode 12, and an output terminal. 
Moreover, the juxtaposition capacitors Cll and C12 are connected to 
juxtaposition, respectively between the another side edge of the 1st 
center electrode 11, and touch-down, and between the another side edge 
of the 2nd center electrode 12, and touch-down. Furthermore, Resistance 
R is connected among the another side edges of the lst-2nd center 
electrode 11 and 12. In addition, although it does not appear in this 
drawing, the magnet which impresses a static magnetic field in that 
thickness direction (direction parallel to the loop-formation side which 
the 1st center electrode 11 and the 2nd center electrode 12 form) is 
arranged to the ferrite plate 10. 

[0019] Drawing 2 is the decomposition perspective view of the isolator 
which constitutes the above-mentioned circuit. 1 is a ferrite assembly 
which comes to twist the 1st center electrode 11 and 2nd center 
electrode 12 which consist of the copper wire which carried out pre- 
insulation by 1.5 round to the ferrite plate 10, respectively here. The 
magnet with which 3 impresses a static magnetic field to the ferrite 
plate 10, and 2 and 4 are a yoke when a part of magnetic circuit is 
constituted, and a bottom yoke, respectively. 5 is a substrate and forms 
the earth electrode 50, the input terminal electrode 51, and the output 
terminal electrode 52 in the top face. Some of these electrodes are 
extended on at the bottom [ a part of ] via the end face of a substrate 



5, and it is used as a terminal electrode at the time of carrying out 
the surface mount of this isolator on the circuit board of electronic 
equipment, Cll, C12, C21, C22, and R are chips which constitute the 
capacitor of each part shown in drawing 1 , and resistance, among these 
Cll, C12, and R are carried in the bottom yoke 4. Moreover, C21 and C22 
are carried in the top face of a substrate 5. 

[0020] Drawing 3 is the perspective view showing the condition of having 
assembled each component part shown in drawing 2 , and having removed 
top yoke 2 and magnet 3 part. Thus, the bottom yoke 4 was joined to the 
earth electrode 50 formed in the top face of a substrate 5 by soldering 
etc., and capacitors Cll and C12 and the ferrite assembly 1 are joined 
to the top face of the bottom yoke 4 by soldering etc. Capacitors Cll 
and C12 are chip capacitors which prepared the electrode in the vertical 
side of them, and have soldered the electrode at the bottom to the top 
face of the bottom yoke 4. Moreover, one edge of the center electrodes 
11 and 12 of the ferrite assembly 1 is electrically connected to the top 
face of the bottom yoke 4 by soldering, respectively. Furthermore, the 
another side edge of center electrodes 11 and 12 is soldered to the 
electrode of the top face of capacitors Cll and C12. Furthermore, the 
electrode of the ends of Resistance R is soldered to the electrode of 
the top face of Cll and C12. In addition, since it twisted to the 
ferrite plate 10 of center electrodes 11 and 12 and the part has 
performed pre-insulation to the front face, center electrodes and the 
center electrode, and the bottom yoke 4 are insulated electrically, 
respectively. 

[0021] Moreover, capacitors C21 and C22 have also prepared the electrode 
in the vertical side, and have soldered the electrode of the underside 
to the input terminal electrode 51 and the output terminal electrode 52 
of a substrate 5, respectively. And between the electrode of the top 
face of C21 and C22 and the electrodes of the top face of Cll and C12 is 
soldered with Wire w, respectively. 

[0022] The magnet 3 shown in drawing 2 constitutes a closed magnetic 

circuit by putting the yoke 2 after sticking on the top panel of the top 

yoke 2 and sticking this magnet 3 on the bottom yoke 4. 

[0023] In addition, the dimension of the ferrite plate 10 shown in 

drawing 1 and drawing 2 is set to 0. 5mmx0. SmmxO. 3mm. Moreover, the path 

of 0. 15mm and center electrodes 11 and 12 is set [ the thickness of a 

substrate 5 / the thickness of 0. 1mm and the bottom yoke 4 ] to 0. 05mm 

for the thickness of 0. 15mm and the top yoke 2. 

[0024] For example, in the communication device used for mobile 

communication system, such as a cellular phone, although it is a demand 



of a commercial scene to set the height dimension of an isolator to 
1. 5mm or less in order to make the occupancy area (volume) small enough 
into equipment, a height dimension is held down to 1. 5mm or less with 
the above-mentioned structure and the dimension of each part. When the 
dimension of each part other than the above-mentioned ferrite plate is 
left as it was and thickness of the ferrite plate 10 is incidentally 
thickened, the thickness is stopped by 1. 5mm in height with 1 totalmm. 
Therefore, what is necessary is just to let the dimension of the **** be 
a rectangular parallelepiped 1mm or less, in order to enlarge a ferrite 
plate if possible within the limited volume. 

[0025] Drawing 4 is a circuit diagram for explaining the principle of 
operation of the above-mentioned isolator. In drawing 4 , an arrow head 
is the sense of the high-frequency field under center electrodes 11 and 
12. If transparency of the signal of the forward direction is considered 
now, as shown in (A) of drawing 4 , the ends of Resistance R will serve 
as the equiphase said amplitude, and a current will not flow for 
Resistance R, but the input signal from an input terminal will be 
outputted from an output terminal as it is. 

[0026] Considering the incidence of the signal of hard flow, as shown in 
(B), it becomes hard flow, the signal of an opposite phase occurs to the 
ends of Resistance R, and power consumption is carried out to the case 
where the sense of the high-frequency field which passes the ferrite 
plate 10 is (A) by Resistance R. Therefore, from an input terminal, a 
signal is not outputted ideally. Incidentally, the circuit which removed 
the above-mentioned resistance R acts as a gyrator. 
[0027] Actually, according to whenever [ crossed-axes^angle / of the 
above-mentioned center electrodes 11 and 12 ], and angle of rotation of 
the plane of polarization by Faraday rotation, it is with the time of 
forward direction transparency of a signal, and hard flow incidence, and 
the phase contrast of the above-mentioned resistance ends changes. 
Therefore, whenever [ reinforcement / of an external magnetic field / 
and crossed-axes-angle / of center electrodes 11 and 12 ] is appointed 
so that nonreversible [ with it ] (isolation property) may be acquired. 
[ a small and insertion loss and ] [ high ] The reinforcement of the 
field impressed to a ferrite plate is usually 0.09-0.17 [T], and since 
angle of rotation of the plane of polarization by Faraday rotation is 
usually 90 - 100 degrees, if whenever [ crossed-axes-angle / of center 
electrodes 4a and 4b ] is set up within the limits of 90 to 100 degrees, 
nonreversible [ with it ] (isolation property) will be acquired. [ a 
small and insertion loss and ] [ high ] 

[0028] It will be the requisite that above-mentioned actuation has taken 



adjustment with an I/O impedance and the impedance of an isolator. 
However, impedance matching cannot be taken, when the die length of a 
center electrode becomes short, the inductance component becomes small 
and it makes it operate on a desired frequency as it already stated 
conventionally, when a ferrite plate was substantially miniaturized with 
0. 5mmxO. 5mmxO. 3mm with structure. 

[0029] Then, as shown in drawing 1 and drawing 2 , center electrodes 11 
and 12 are twisted to the ferrite plate 10. Even if this uses a small 
ferrite plate, the inductance of a center electrode is increased 
substantially and broadband-ization of a clock frequency band is 
attained. However, since the increment in the inductance of a center 
electrode depended for twisting is rapid, only by the juxtaposition 
capacitor for the above-mentioned adjustment, it becomes higher than a 
normalized impedance (50ohms), and the case where adjustment cannot be 
taken produces it. Then, as shown in drawing 1 and drawing 2 , a series 
capacitor is connected to a serial at an input/output terminal. 
[0030] Drawing 5 is drawing showing the example of the impedance 
matching by the above-mentioned juxtaposition capacitor and the series 
capacitor. (A) is an example when the inductance of a center electrode 
is comparatively small, and (B) is an example when the inductance of a 
center electrode is comparatively large. In any case, a synthetic 
impedance moves by connection of a juxtaposition capacitor in a 
susceptance circle top, and further, by connection of a series capacitor, 
a synthetic impedance moves in an impedance circle top, and it is 
determined that the value of a juxtaposition capacitor and a series 
capacitor adjusts normalized impedance (50ohms) eventually. 
[0031] Thus, in 2 port isolator adapting the gyrator which has two 
center electrodes, although the case where the str;ength of the 
impression static magnetic field to a ferrite plate is changed 
frequently arises in order to optimize phase angle of rotation of a 
gyrator, the permeability of a ferrite changes with this and the 
inductance of a center electrode also changes. Also in this case, it 
becomes possible to take impedance matching simply by changing the 
capacity of a juxtaposition capacitor and a series capacitor, without 
changing the configuration of a center electrode etc. Therefore, a 
design or adjustment of the above-mentioned optimization becomes easy. 
[0032] Furthermore, in the impedance matching circuit using two 
capacitors, a juxtaposition capacitor and a series capacitor, compared 
with the case where one juxtaposition capacitor is used, the capacity of 
a capacitor can be reduced substantially and size when forming 
electrostatic capacity by the veneer capacitor can be made small. For 



example, when the inductances of the center electrode twisted around a 
ferrite plate are 19. 8nH(s), the capacity of a juxtaposition capacitor 
is set to 0. 5-L 5pF, and if the capacity of a series capacitor is set to 
0. 5-2. 2pF and the dielectric materials of specific inductive capacity 
110 are used, width of face will be set to 0. 45x0. 85mm or less by the 
thickness of 0. 17mm. Therefore, if the following [ 1mm angle ] are used 
as a ferrite plate, it will become the dimension which can realize the 
isolator below 3. 5mm angle. 

[0033] In addition, the above-mentioned series capacitor or a 
juxtaposition capacitor may consist of chip capacitors of the laminated 
structure which carries out two or more layer laminating of an electrode 
layer and the dielectric layer by turns, and changes, in that case, a 
center electrode [ as opposed to / since a chip capacitor becomes still 
smaller / the ferrimagnetic substance ] — twisting — even when the 
inductance of a center electrode becomes large too much, the capacity of 
said series capacitor or a juxtaposition capacitor can be secured 
greatly, impedance matching can be taken easily, and the miniaturization 
of the whole non-reciprocal circuit component becomes still easier. 
[0034] Drawing 6 is drawing showing the insertion loss of the above- 
mentioned isolator, and the frequency characteristics of an input 
impedance. Here, 2. 52GHz is designed as center frequency. (A) shows loss 
of the transparency property S21 when changing a frequency from 2. 02GHz 
to 3. 02GHz, and a reflection property S12. Moreover, (B) shows the locus 
of the input impedance by the frequency change.. Thus, when the I/O 
impedance has consistency in the normalized impedance (SOohms) shows a 
low insertion-loss property. 

[0035] incidentally, in the conventional isolator which took adjustment, 
the ferrite plate of a center electrode is received only by the 
juxtaposition capacitor — twisting — when an inductance becomes large 
too much, an insertion loss worsens, without an input impedance' s 
becoming high and being able to take adjustment so that it may state 
below. Drawing 10 is drawing showing the insertion loss of the above- 
mentioned isolator, and the frequency characteristics of an input 
impedance. 2. 52GHz is designed as center frequency like the case of 
drawing 6 . Loss of the transparency property S21 when (A) changes a 
frequency from 2. 02GHz to 3. 02GHz, and a reflection property S12, and 
(B) show the locus of the input impedance by the frequency change, 
respectively. Thus, if the inductance of a center electrode becomes 
large too much, an I/O impedance will become high and an insertion loss 
will get very bad with about -lOdB. 

[0036] On the other hand, as shown in drawing 5 , in the example of 



drawing 6 , an insertion loss can improve to about -1. 6dB by taking 
impedance matching with a juxtaposition capacitor and a series capacitor. 
[0037] Next, the configuration of RF circuit apparatus, such as a 
communication device and a signal measuring circuit, is explained with 
reference to drawing 7 . Using various kinds of above-mentioned 
isolators, as shown in (A) of drawing 7 , an isolator is formed in the 
oscillation output section of oscillators, such as VCO, and the 
reflected wave from the sending circuit connected to the output section 
of an isolator is made not to carry out incidence to an oscillator. This 
raises the oscillation stability of an oscillator. 

[0038] Moreover, as shown in (B) of drawing 7 , an isolator is formed in 
the input section of a filter and an isolator is used for adjustment. 
This constitutes a constant impedance filter. Such a circuit is 
established in the transceiver circuit section, and a communication 
device is constituted. 

[0039] In addition, what is necessary is just to remove the resistance R 
shown with the operation gestalt, in constituting the gyrator 
(irreversible phase machine) which shows the property that phase lags 
differ, according to the transparency direction between two ports 
although each operation gestalt ^shown above showed the example used as 
an isolator. 

[0040] In addition, in the example shown above, it may arrange, or 
although the linear center electrode was twisted around the ferrite 
plate, you may arrange so that the above-mentioned web material may be 
inserted between two ferrite plates, so that the web material in which 
the center-electrode pattern was formed may be put on a ferrite plate. 
[0041] 

[Effect of the Invention] According to invention according to claim 1, 
since adjustment of an I/O impedance can be certainly taken by the 
series capacitor and the juxtaposition capacitor, broadband-ization can 
be attained, though an insertion loss can decrease more and is small. 
[0042] According to invention according to claim 2, even when the small 
ferrimagnetic substance is used, the inductance of the lst-2nd center 
electrode can be secured to sufficient value, and the whole 
miniaturization is attained. 

[0043] According to invention according to claim 3, the irreversible 
property that an insertion loss is low and high is acquired. 
[0044] In case according to invention according to claim 4 the magnetic 
bond distance of the lst-2nd center electrode to the ferrimagnetic 
substance of the lst-2nd center electrode can be earned for a long time 
and the lst-2nd center electrode is further twisted to the ferrimagnetic 



substance, the volume attachment becomes easy, even if the ferrimagnetic 
substance is small, it is a low insertion loss and a high irreversible 
property is acquired. 

[0045] According to invention according to claim 5, in the non- 
reciprocal circuit component which constitutes a rectangular 
parallelepiped configuration to the whole, the reinforcement of the 
static magnetic field to the ferrimagnetic substance can be raised more 
within the limited volume, and the irreversible property that an 
insertion loss is low and high is acquired. Moreover, since it can 
constitute by the approach of starting from the magnetic material of 
tabular or a rectangular parallelepiped configuration, the manufacture 
becomes easy. 

[0046] According to invention according to claim 6, the lst-2nd center 
electrode and capacitor serve as touch-down potential with a yoke, and 
since it shields, spurious generating is suppressed. 
[0047] According to invention according to claim 7, the communication 
device whose property was stable in low loss is obtained by preparing 
the non-reciprocal circuit component which has an isolation property, 
for example in the output section of an oscillator circuit, and the 
input section of a filter etc. 
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[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram of the isolator concerning the 1st 
operation gestalt 

[Drawing 2] The decomposition perspective view of this isolator 
[Drawing 3] The perspective view after the assembly of the body of this 
isolator 



[Drawing 4] The circuit diagram for explaining the principle of 
operation of this isolator 

[Drawing 5] Drawing showing the example of the impedance matching of 

this isolator 

[Drawing 6] Drawing showing the example of the frequency characteristics 
of this isolator 

[Drawing 7] The block diagram showing the configuration of the body of 
the high frequency circuit apparatus concerning the 2nd operation 
gestalt 

[Drawing 8] The circuit diagram of the conventional isolator 

[Drawing 9] Drawing showing the example of the impedance matching in the 

conventional isolator 

[Drawing 10] Drawing showing the example of the frequency 
characteristics in an impedance mismatch condition with the isolator of 
structure conventionally 
[Description of Notations] 

1- ferrite assembly 

2- top yoke 

3- magnet 

Bottom yoke of 4- 

S-substrate 

10-ferrite plate 

The U-lst center electrode 

The 12-2nd center electrode 

50- earth electrode 

51- input terminal electrode 

52- output terminal electrode 
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